ABSTRACT
Introduction
Determination of nutritional status and energy expenditure from physical activities is an important aspect in food requirement assessment. Balanced food intake is essential to maintain good health [1] . According to Brown et al. [2] , growth and maturity of a person will complete in early adulthood if a balanced diet and healthy lifestyle are adopted. Those who are in between 19 to 26 years of age are those who are entering the age group which are vulnerable to chronic diseases. Therefore, the emphasis on food intake is necessary to maintain physical status, building of body strength and also to prevent excessive weight gain.
Previous studies showed that surrounding factors influences university student's lifestyle, which causes some of the students to face overweight and obesity issues at the young adult age [3] . The university environment is the best training medium for students who are in the young adult age group, so that they can adopt a healthy lifestyle on an ongoing basis. University students are always facing stress in various aspects, such as pressure due to personal, family, social and also financial problems. For students who are active, especially those who are involved in military training, they should be able to handle these problems together with the many challenges in their academic. All these problems and challenges influence the eating habit and their health status, and this indirectly, can have negative effects on their academic performance [4] .
Sports activities and regular exercise are healthy lifestyle that can influence the food intake habit of an individual. According to Calle and Kaaks [5] , sports and exercise has many advantages, and one of them is the reduction of risk for various diseases. Physical activities are beneficial, especially to university students. Physical activities can increase the fitness of the body and the well-being of the brain.
The relationship between energy expenditure from physical activities and energy intake from food has become an important research area over these few decades [6] . This shows that it is relevant to investigate whether there is correlation between the effects of different types of physical activities and food intake [7] . Thus, a longterm assessment on the food intake and physical activities patterns is essential [8] . Therefore, research on the lifestyle of university students who are active in uniformed bodies, such as military training, is very important to give a hint on the nutritional status, time and energy usage during their physical activities.
In this research, nutritional status, time and energy expenditure of university students who are active in military training uniformed bodies were assessed. At the same time, the correlation between the nutritional status and physical activities of these students were determined.
Methods

Participants
This study involved a simple random sampling technique to assess nutritional status and energy expenditure of physical activities among military trainees. The participants are university students from Universiti Pertahanan Nasional Malaysia (UPNM), Sungai Besi, Kuala Lumpur and Universiti Kebangsaan Malaysia (UKM), Bangi, Selangor, which were enrolled in a military training module.
Sample size was determined using the formula by Daniel [9] as follows:
where, n = sample size. Z = Z-value at confidence interval of 95.0% which is 1.96. P = percentage of the adult population that is expected in this study, which is 17.7%, [10] . d = persistence, which was set at 10% [11] .
The minimum sample size calculated for this study was 56 subjects. However, 140 subjects, where 70 were from UPNM, while the other 70 from UKM, were selected. Out of the 70 from each university, 35 were male, while another 35 were female. Higher number of subjects were chosen to ensure sufficient data were obtained for more accurate and precise results. There were a few criteria for the selection of subjects, which were, the subject must be enrolled in military training in the age group of 19 to 29 years old; not married; does not suffer from mental problem or any chronic or dangerous diseases; and the subjects must agree to take part in this study voluntarily.
The subjects were subjected to questionnaire on demographic and socioeconomic status before the assessment of nutritional and physical activity status. The questionnaire consists of four main parts, where, Part A was regarding the subject's background; Part B for the food eating habit and practice; Part C for health status; and Part D for physical activity patterns of the subject.
Nutritional Status Assessment
Anthropometry Measurements
The anthropometry measurement done was measurement of weight and height, using the digital SECA weighing scale and SECA height measuring scale, both to the nearest 0.1 kg and 0.1 cm respectively, to get the BMI [12] . The circumference of waist, at the smallest part between the last rib bone and the iliac crest, where the abdomen needs to be at resting state, and the circumference of the hip, at the biggest part between the iliac crest and crotch, both to the nearest 0.1 cm, was taken to calculate the waist to hip ratio (WHR) [13] . The cut-off points of WHR which determines the risk of getting cardiovascular disease are 1.0 for male and 0.85 for female [12] .
Food Intake Record
The food intake record was done to assess the nutrient intake of the subject. The subjects were required to record their food intake for two weekdays, and one weekend, which represent an accurate dietary habit of the subjects [1] . The records, starting from breakfast to supper, include the name of serving dishes (including drinks), as well as a detailed description and the size of the meal taken. Household units such as a cup, a spoonful and a plate, was used as measuring units.
The food intake record was analysed using the Nutri AntroWeb software [14] to determine the nutrient value consumed by the subject. The serving size was converted into gram unit before entering the values into the software by referring to Atlas Makanan: Saiz Pertukaran dan Porsi [15] and Nutrient Composition of Malaysian Food [16] . The parameters analysed include the energy intake, macronutrient (carbohydrate, protein and fat) and micronutrient (calcium, iron, vitamin A, thiamine, riboflavin, niasin and vitamin C). The Recommended Nutrient Intake of Malaysia (RNI) [17] was used to determine the level of nutrient requirement of the subjects.
The energy intake to basal metabolic rate ratio (EI: BMR) was assessed to determine the occurrence of bias, i.e., under-report or over-report, if the value was less than 1.30 or exceeds 2.64 respectively [18] . The BMR value was determined using the formula given by FAO/WHO/ UNU [19] .
Food Frequency Questionnaire (FFQ)
Food frequency questionnaire (FFQ) was done to provide further information about the types of food consumed by the subjects and to give an overview of their dietary patterns within the previous month [20] . Subjects were questioned about the type and frequency of the food normally taken in a month. The type of food was categorised into high carbohydrate food; high protein food; high fat food; fast food; high vitamins and minerals food such as fruits, vegetables and beverages. Table 1 shows the frequency of food intake classification [21] :
The formula from Rearburn et al. [22] with modification was used to calculate the score for each of the type of food: 
Score R S R S R S R S R S R S R S
where, S1 to S7 = score.
R1 to R7 = percentage of subject who chooses the score.
Physical Activity Assessment
Physical Activity Record Subjects were required to fill a form for physical activi- ties which were carried out in 24 hours for three days, which were the same days of the food intake record. Daily energy expenditure was calculated by multiplying the metabolic cost (kcal/min) for a specific physical activity with time (minutes) used for that particular activity, where some of the metabolic cost needs to be modified according to the weight of the subject [23, 24] . There were a total of 33 activities done by the subjects, and these activities were classified into six categories, which were sleep or lying down, sitting, standing and walking, personal activities, general activities, and vigorous activities including military training activities [24] . The physical activity level (PAL) was calculated by dividing the total energy expenditure (TEE) with basal metabolic rate (BMR). The physical activity level of the subjects were determined according to FAO/WHO/UNU [25] , where physical activity level was divided into three categories, which are sedentary (1.45), moderately active (1.75) and active (2.05).
Statistical Analysis
Data from food intake and fizikal activities record were analysed using the Nutri-AntroWeb [14] . The data of food intake was compared with the RNI [17] . The Statistical Package for Social Sciences (SPSS) version 16.0 software was used for the statistical analysis [26] . Independent t-test was done to determine if there were significant differences in the average BMI, WHR, nutrient intake and the energy expenditure between male and female subjects.
Pearson Correlations Test (r-value) was used to examine the relationship between parameters, namely anthropometry measurement and nutrient intake with physical activities. A two-tailed p-value of less than 0.05 was regarded as having a significant relationship. Besides that, descriptive statistical analysis was done to determine the mean, standard deviation, frequency and the percentage for data interpretation.
Results and Discussions
Subject Demography
As shown in Table 2 , a total of 140 subjects were involved in this research, in which there were equal number of male and female subjects. The age of the subjects ranges from 20 to 24, where 92.1% were Malays, 3.6% Chinese, and 2.9% and 1.4% were Indians and other races respectively. It was found that majority of the subjects (37.9%) spend RM5 -RM9 daily for food, in which 63.6% stated that their main financial source were from their scholarships.
From the questionnaire on food eating habit and practice, it was found that 92.1% of the subjects have good Table 3 , the overall average BMI of the subjects is 22.2 ± 3.1 kg/m 2 , which is at the normal range, with a significant difference in BMI between male and female subjects at p < 0.05. The majority of the subjects (79.3%) have a normal BMI. However, 11.4% of female subjects were found to be underweight. There were 10.7% of the subjects who were in the range of pre-obese (14.3% male, and 7.1% female), while a total of 3.6% of the subjects were obese.
Generally, most of the subjects have normal BMI due to the fact that they were all undergoing military training, where they were subjected to vigorous physical activities. However, it was found through interviews with those who were overweight, the addition of weight normally occurs during examination periods as there will be less training, thus less physical activities, but with the same amount of food intake. This causes the imbalance in energy, as the energy intake will be higher than the energy expenditure, thus causing the increase in weight.
For the WHR, the overall average of the subjects have a WHR of 0.8 ± 0.0, where the male subjects have WHR ranging from 0.7 -0.9, and 0.7 -0.8 for that of the female subjects. It was found that 100% of the subjects were not at risk of cardiovascular diseases, as the readings were below the cut-off point of 1.0 for male and 0.85 for female. The WHR of the male and female subjects were There are significant difference at confidence interval of (p < 0.05) between the male and female subjects, unpaired t-test (2-tailed).
found to be significantly different at p < 0.05. According to Ismail et al. [23] , continuous physical activities can change the body composition of an individual. This explains why all the subjects have a healthy WHR, as they were all physically active in military trainings.
Nutrient and Energy Intake
The nutrient and energy intake of the subjects were calculated from the food record intake, and was compared with the Malaysian RNI [17] . As shown in Table 4 , the standard deviations of the values were very big, due to the very different food intake habits among the subjects. According to Mahan and Stump [1] , a healthy individual requires energy for metabolic processes, physical activities, growth and the regulation of body temperature. Based on Table 4 , the energy intake and macronutrient intake shows significant difference between the two genders at p < 0.05. The Malaysian RNI [17] recommends the daily energy intake of 2440 kcal for male and 2000 kcal for female at the age cohort of 19 -29 years old. This study shows that the male subjects have adequate average energy intake at 2589 ± 687 kcal, but the female subjects only have a average daily intake of 1959 ± 460 kcal, which is slightly lower than the RNI requirement. Out of the 70 male and 70 female subjects, 64.3% and 51.4% fulfil the RNI [17] requirement respectively. This explains that there were some subjects that have unhealthy eating patterns and have inadequate energy intake for daily use. The inadequacy of energy intake was more prevalence in female subjects, as generally, female are more concerned about their weight, thus reducing the quantity of rice intake. At the same time, the food served at the university's cafeteria or its surrounding stalls are similar everyday, thus reducing the choices available and affecting the appetite of the subjects.
The EI: BMR ratio is a method used to identify error in reporting energy intake of an individual or a group [18] . In this study, the average EI:BMR ratios were 1.55 for male subjects and 1.54 for female subjects, where 70% of the subjects reported their energy intake accurately, while 27.9% and 2.1% under and over report their energy intake respectively. Carbohydrate intake is very important in the diet because carbohydrates accounted for most of the energy needed to move and to do daily work/chores [1] . From the Food Frequency Questionnaire (FFQ), the carbohydrate sources with the highest scores were rice (96.0%), white bread (69.2%), noodles (67.9%) and biscuits (65.8%). Fat is the second source of energy for the subjects in this research. The body needs fat to provide energy where fat is found to provide the highest form of energy in the body [27] . Based on the FFQ, the fat source with the highest score from the subjects were sweetened condensed milk (59.0%), margarine (44.1%) and peanut butter (43.5%). Fried food and curry are also main fat sources.
Protein on the other hand, has lower contribution to the calorie, but it is important to provide essential amino acid and also to synthesis and maintain tissues (muscles, bones and teeth) [28] . It was found that 85.7% of male subjects and 54.0% of female subjects fulfil the RNI [17] recommendations for protein intake. Both male and female average protein intake was well above the RNI [17] recommendation, at 145.6% and 130.3% respectively. This is important as the subjects go through vigorous activity during their military training. According to the FFQ, chicken is the main source of protein, with the score of 78.1%, followed by egg (72.5%) and meat (64.0%).
Micronutrients, which consist of minerals and vitamins, are very important for optimum growth and health maintenance. Insufficient intake o micronutrients may disrupt f cell and physiology function of the body [28] . As shown in Table 4 , aside from calcium, vitamin A and vitamin C, all the other micronutrients (iron, thiamine, riboflavin and niacin) intake between genders were significantly different at p < 0.05. The average micronutrients intake of the subjects surpass the RNI [17] recommendations.
According to the FFQ, the frequency score for eggs, which is a good source of vitamin A, was quite high at 72.5%. Carrot (56.0%), tomato (56.1%) and papaya (52.5%) are also good source of vitamin A. This ensures that the vitamin A intake is above the RNI [17] recommendation. The FFQ shows that the frequent consumption of grains such as rice (96.0%), eggs (72.5%), chicken meat (78.1%) and meat (64.0%) ensures that there were sufficient intake of thiamine, a vitamin of vitamin B complex. Same goes for riboflavin intake, also a type of vitamin B, which was above the RNI [17] recommendation due to the high intake of milk (UHT milk -46.5%; full cream milk -44.6%; and low fat milk -44.4%), eggs (72.5%) and green vegetables (73.9%). The main contribution of vitamin C was from orange, which scores the highest in the FFQ for fruits, at 64.4%.
Calcium intake of the subjects were also well above the RNI [17] recommendation. According to the FFQ, the intake of milk was quite frequent (UHT milk -46.5%; full cream milk -44.6%; and low fat milk -44.4%), in which milk is a good source of calcium. Calcium from milk sources are easier absorbed by our body compared to calcium from other sources, such as legumes and green vegetables [27] . The subjects also have sufficient intake of ferum, which surpass the RNI [17] recommenddation. This is due to the adequate intake of protein, in which high protein food are good sources of ferum.
Physical Status Assessments
Energy Expenditure Assessment
According to Table 5 , the average energy expenditure were divided into six categories, namely, sleep or lying down (28.6%), sit (28.9%), stand or walk (19.5%), personal activities (14.3%), general activities (2.0%) and vigorous activities (6.9%). It was found that there were significant difference of energy expenditure between genders for general activities and vigorous activities at p < 0.05. The general activities consists of cleaning room, washing and ironing clothes, washing dishes, sweeping, cleaning shoes, sweeping and mopping floor, while vigorous activities include jogging, playing football, marching, physical training, polishing shoes, shooting, cleaning [23] ; Isa (1991) [24] .
arms/guns and walking with arms/guns. The energy expenditure for female subjects in general activities was significantly higher than that of the male subjects at p < 0.05. This shows that female subjects spend more time in maintaining cleanliness compared to that of the male subjects. The opposite occur for the vigorous activities, where male subjects have higher energy expenditure compared to their female counterparts. It is evident that the male subjects spend more time in these activities compared to that of the female subjects. As for the average total energy expenditure for physical activities, it was found that the male subjects requires significantly more energy compared to the female subject at p < 0.05. The average total energy expenditure for physical activities for male subjects was 3161 ± 444 kcal/day, while 2492 ± 388 kcal/day for that of the female subjects.
Energy Balance and Physical Activity Level
Upon comparing the energy intake and energy expenditure, it was found that the male and female subjects registered a negative energy balance of 572 kcal and 533 kcal respectively. The existence of a negative energy balance among the subjects was due to the fact that the energy expenditure exceeds the energy intake. According to a study in Ismail et al. [23] , the average energy balance of the Malaysian Army was found to be negative 700 kcal. It was found that 70.7% of the subjects had a daily negative energy balance, while the remaining 29.3% of the subjects registered a positive energy balance.
According to the classification of FAO/WHO/UNU [25] for the physical activity level (PAL), majority of the subjects (77.9%) were categorised as active in physical activities, while 20.7% and 1.4% of the subjects were moderately active and sedentary respectively, as shown in Table 6 . A study in Huang et al. [29] found that 71.0% of college students have active and moderately active daily physical activities, while the remaining 29.0% were low in physical activities. However, a study by the Ministry of Health Malaysia [10] found that 89.1% of Malaysian adults were classified in the category of low levels of activities, while only 10.3% and 0.4% were found to be moderately active and active respectively. This shows that the physical activity patterns of our subjects, which undergo military training, are at good levels.
Correlation between Physical Activities and
Nutritional Status According to Table 7 , the Pearson correlation test analysis on the overall of the subjects shows that there were significant and positive correlations between physical activities with nutrient intake, BMI and WHR, except for the vitamin C intake. In general, the results explain that when the subjects increase their physical activities, there will be tendency to increase their food intake. The increase in physical activities influence the intake of macronutrients, which are the main sources energy. Vigorous activities in a short period of time do not have the same effect on food intake as exercise or vigorous activities in a longer period of time. In addition, higher daily physical activities not only increase the energy intake, but also increase the intake of micronutrients [30] .
The Pearson correlation test also shows that there were significant and positive correlation between energy expenditure from physical activities and the BMI and WHR. Subjects with high physical activities, tends to have high BMI and WHR. The higher body weight obtained, and thus higher BMI, was likely due to the increase in lean body mass. Vigorous training is effective in increasing muscle mass and strength of an individual [31] . Longterm exercise training for individuals who undertake vigorous exercise will result in increasing lean body (muscle) [32] .
Conclusions
From this research, it can be concluded that the nutriational status of the subjects (military trainees) were generally in a good level. The majority of the subjects were also categorised as active in physical activities. Finally, it was found that there were significant and positive correlation between physical activities, BMI and WHR, except for vitamin C intake. The military has some concern that after graduation and job posting, many of the trainees who are now army personnel gain weight which was an Table 6 . Distribution of subjects according to physical activity levels (n = 140). issue of concern to the military. Weight gain can reduce physical fitness status whilst maintenance of physical fitness is crucial in this line of job. This study which is first of its kind will provide baseline information to proceed further on follow-up study of the trainees after 6 and 12 month period at their respective work place. We are currently pursuing this follow-up study.
